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1.1. Synthesis of pyridazinone-based antiplatelet agents
Solution-phase chemistry has grown in importance for drug dis-
covery libraries with the development of efﬁcient solid-phase
reagents, catalysts and scavengers. This approach has now over-
taken solid-phase synthesis, as it allows phase separation of prod-
ucts from reagents and in many cases the reagent can be recycled
to be used again in a subsequent reaction. The Knoevenagel and
Claisen–Schmidt condensations are important methods for the
generation of carbon–carbon bonds, and are widely used in the
synthesis of drug and other ﬁne chemical molecules. Although a
range of different catalysts and conditions have been reported for
these reactions, they have rarely been amenable for parallel syn-
thesis of library compounds. A recent publication describes the
use of immobilised aluminium chloride as a catalyst for both the
Knoevenagel and Claisen–Schmidt condensations, and the genera-
tion of arrays of compounds for biochemical assays.1
Although aluminium chloride is excellent catalyst for many
reactions, it presents a number of drawbacks. In particular, it read-
ily undergoes hydrolysis when exposed to moisture, and the for-
mation of a suspension of aluminium hydroxide during reaction
work-up can be problematic to remove. Although aluminium
chloride had not previously been reported for the Knoevenagel
and Claisen–Schmidt condensations, this research investigated
the use of silica-supported aluminium chloride as a catalyst to form
the exocyclic a,b-unsaturated frameworks in pyridazinone arrays.
The 5-formyl and 5-acylpyridazinones, 1 and 2, and the
activated methylene compounds malononitrile and dimethyl
malonate were used as model substrates to investigate the Knoe-
venagel synthetic approach. A range of catalyst quantities (0.1 or
0.4 equiv), solvents (THF, MeCN, dioxane or ethanol) and tempera-
ture (25–120 C) were investigated to make the unsaturated
products (3). Similarly, the reaction conditions for the Claisen–
Schmidt condensation between 5-formylpyridazinones (e.g. 1)
and acetophenone were optimised by investigating a range of cat-
alyst quantities, solvents and temperatures.doi:10.1016/j.comche.2011.02.001
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It was found that a large excess of the silica-supported alumin-
ium chloride gave the desired target structures without causing
any cleavage of methoxymethyl protecting groups. The supported
catalyst could also be recycled by ﬁltration, solvent washing and
drying under vacuum, and then used at least three further times
without signiﬁcant loss of activity.
Using the Knoevenagel and Claisen–Schmidt condensations, an
array of pyridazinone products were generated and assayed for
their ability to prevent thrombin-induced aggregation of human
platelets. Several compounds (e.g. 4) from this library revealed
activity in the low micromolar range.
2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
A facile approach to the synthesis of 2,3,6-trisubstituted-5,6-
dihydroimidazo[2,1-b]thiazole has been reported. A resin-bound
cyclic thiourea was formed by the treatment of a resin-bound dia-
mine with 1,10-thiocarbonyldiimidazole, and then reacted with an
a-haloketone to generate a resin-bound isothiourea. HF treatment
resulted in the cleavage of the product and simultaneous formation
10 N.K. Terrett / Combinatorial Chemistry - An Online Journal 13 (2011) 9–11of an enamine bond. This led to the formation of the 2,3,6-trisub-
stituted-5,6-dihydroimidazo[2,1-b]thiazole in high yield and
purity.2
The synthesis of conformationally constrained RGD-containing
integrin ligands via an efﬁcient solid-phase intramolecular
thioalkylation reaction has been described. The reaction of S-nucleo-
philes with newly generated N-terminal 4-chloromethyl thiazoles
leads to the desired cyclic RGD products in high purities and good
overall yields.3
A synthesis of novel substituted 3,8,11-triazaspiro[5,6]dodecan-
7-ones using a combination of solution-phase and solid-phase
chemistries has been described. A solution-phase approach was
used to produce a key piperidine intermediate that was then
incorporated into a solid-phase synthesis. The combined synthetic
strategy was applied to provide a series of substituted 3,8,11-
triazaspiro[5,6]dodecan-7-ones in good yield and high purity.4
2.2. Solution-phase synthesis
A one pot synthesis of the butenonyl-C-b-D-glycosides with
malononitrile in the presence of K2CO3 in water under mild and
green reaction conditions has led to the formation of small library
of multifunctional biphenyl methyl-C-b-D-glycosides in good
yields. The reaction is equally applicable with the substrates hav-
ing different glycosyl pyranoses and aromatic rings with different
substituents.5
2.3. Scaffolds and synthons for combinatorial libraries
No papers this month.2.4. Solid-phase supported reagents
The activity and stability under ﬂow conditions of covalently
and non-covalently silica supported proline and proline-like
organocatalysts has been described. The slow aldol reaction of
cyclohexanone with p-nitro benzaldehyde and the fast a-amina-
tion of isovaleraldehyde with dibenzyl azodicarboxylate have been
selected as model reactions for this study.6
A sequential reaction scheme, including alcohol oxidation by
TEMPO/Cu system and asymmetric aldol reaction by peptide catal-
ysis has been realised using resin-supported reagents. The step of
oxidising primary alcohols to the corresponding aldehydes was
dramatically enhanced through the introduction of triglycyl pep-
tide to supported TEMPO and the method of pre-adsorbing a Cu-
complex onto resin beads.7
A simple, efﬁcient and environment-friendly procedure has
been developed for the synthesis of 1-substitued-8-aryl-3-alkyl/
aryl-4H-pyrazolo[4,5-f][1,2,4]triazolo[4,3-b][1,2,4]triazepines. This
was done in the presence of N,N-dimethylformamide as an energy
transfer medium, p-TsOH as catalyst and basic alumina as solid
support under microwave irradiation. The products were obtained
in moderate to good yields and in high purity.82.5. Novel resins, linkers and techniques
No papers this month.
2.6. Library applications
A combination of structure-based design and solid-phase paral-
lel synthesis has provided an integrated and rapid approach to
benzopyran COX-2 inhibitor structure–activity relationships. Bind-
ing free energies predicted by free energy perturbation theory
yielded good agreement with experimental results, and newpotent and selective lead compounds with improved metabolic
properties were identiﬁed.9
An efﬁcient and rapid on-bead screening method was estab-
lished to identify non-natural peptides that target the androgen
receptor–cofactor interaction. Binding of the androgen receptor li-
gand binding domain to peptide sequences displayed on beads in a
one-bead-one-compound format could be screened using ﬂuores-
cence microscopy. The method was applied to generate and screen
both a focused and a random peptide library. Resynthesis of the
peptide hits allowed for the veriﬁcation of the afﬁnity of the se-
lected peptides for the androgen receptor in a competitive ﬂuores-
cence polarisation assay. For both libraries, strong androgen
receptor binding peptides were found, with both non-natural and
natural amino acids.10
a-Factor from Saccharomyces cerevisiae is a farnesylated dodeca-
peptide involved in mating. The molecule binds to a G-protein cou-
pled receptor and hence serves as a simple system for studying the
interactions between prenylated molecules and their cognate
receptors. The preparation of a-factor and two photoactive ana-
logues via Fmoc solid-phase peptide synthesis using hydra-
zinobenzoyl AM NovaGel™ resin has been described.11
An efﬁcient synthesis of a library of 5-amino-thiazolo[4,5-
d]pyrimidines has been reported. Regioselective displacements of
chlorines, as well as regioselective diazotisation reactions have
been described, which allow the introduction of structural diver-
sity on the scaffold by consecutive reactions. Screening of this fo-
cused library led to the discovery of SecA inhibitors from
Escherichia coli and Staphylococcus aureus.12
Based on a pharmacophore model of the benzodiazepine-
binding site of GABAA receptors, a series of 2-aryl-2,6-dihy-
dro[1,2,4]triazolo[4,3-c]quinazoline-3,5-diones were designed,
synthesised and identiﬁed as high-afﬁnity ligands of the binding
site. The 9-bromo substituted compounds were prepared in an 8-
step synthesis in an overall yield of approximately 40%, and a li-
brary of 9-substituted analogues was prepared by cross-coupling
reactions.13
The on-bead screening of RNA libraries and its application to
the isolation of speciﬁc ﬂuorescence-enhancing RNA sequences
has been reported. A one-bead-one-compound combinatorial
RNA library with over one million different sequences was syn-
thesised using a split-and-mix method. The RNA-derivatised beads
were incubated with the well-established FlAsH pre-ﬂuorophore
and then screened for ﬂuorescence enhancement.14
A simple and rapid method for the construction of phosphonic
peptide mimetic inhibitor libraries – products of Ugi and Passerini
multicomponent condensations – leading to the selection of new
biologically active phosphonic pseudopeptides has been reported.
The synthesised inhibitors were designed to target human neutro-
phil elastase, a serineproteasewhoseuncontrolledactivitymay lead
to development of several pathophysiological states such as rheu-
matoid arthritis, cystic ﬁbrosis or tumour growth and invasion.15
A small co-catalyst library of amino thioureas has been estab-
lished from chiral 1,3-diamines. These bifunctional thioureas can
form assemblies with proline to cooperatively catalyse the asym-
metric Michael addition of aldehydes to nitrooleﬁns. Both the reac-
tion rate (up to 98% yield for 18 h) and the enantioselectivity (up to
94% ee) were signiﬁcantly improved upon in less polar solvents.16
Peptide array methylation has been used to determine an opti-
mised target sequence for the SET7/9 (KMT7) protein lysine meth-
yltransferase. Based on this study, 91 new peptide substrates from
human proteins were identiﬁed.17References
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